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Gorenstein (X, $x$ ) $(\mathbb{C}^{n}/G, 0)$ .
$G$ $SL(n, \mathbb{C})$ .
( ) A7’
An C2 $G$ . $G$
diag$(\dot{\hat{\circ}},-\vee^{-1}-)$ (\v{c} 1 $(n+1)$ ) . $(x..y)$ $\mathbb{C}^{2}$
$G$ .
$(x_{l}.y)-(^{\sim}.\wedge\vee X_{:^{\dot{\hat{\mathrm{C}}}y)}}.-1$ .
$G$- $x,$$yn+1n+1$ , xy . $G$ R
$R=\mathbb{C}[_{X}, y]^{c}=\mathbb{C}[_{X^{n+1}}\mathit{1}^{\cdot}y\prime xy]n+1.$.
$=\mathbb{C}[x_{\text{ }}.Y_{J}.z]/(XY-z^{n+}1)$















Gorenstein 2 3 .
(1) 2
$A_{n},$ $D_{n’ 6}E,$ $E_{\overline{l}},$ $E_{8}$ .
(2) 3














canonical $\sin_{\mathrm{o}}o\mathrm{u}\mathrm{l}\mathrm{a}\mathrm{r}\mathrm{i}\mathrm{t}\mathrm{y}\text{ }$ terminal singularity
. 2 3
.
. X canoni $cal$ singularity ( terminal singularity)
.
(1) canonical bundle Kx $\mathbb{Q}_{- \mathrm{c}_{\mathrm{a}\mathrm{r}}}\mathrm{t}\mathrm{i}\mathrm{e}\mathrm{r}$ . $(q)$ Cartier
divisor . q index .
(2) $f$ : $X’arrow X$
$R_{X’}’=f^{*}.K_{X}+ \sum aiE_{i}$
$E_{i}$ a6 $0$ ( $0$ ) .
. $f$ : $X’$ \rightarrow X $I\backslash ^{r}x\prime\prime=f^{*}I\iota_{X}^{r}$ crepant resolution
.
.
1. Crepant resolution minimal resolution .
2. $X$ terminal singulafity crepant resolution $X$ terminal
singularity crepant resolution .
. Gorenstein index 1 canonical singula.rjty-& .
169
2 .
canonical $\Leftrightarrow\wedge 4_{n-}.D_{n},$ Et ; $E,-.E_{8}$ .
$\mathrm{t}\mathrm{e}\mathrm{r}\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{l}\Leftrightarrow$
Crepant resolution $=\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{m}\mathrm{a}\mathrm{l}$ resolution .
3 terminal singularity .[MO]
Gorenstein tereminal canonical singularity
. crepant resolution .
. $\mathrm{v}_{\mathrm{d}}^{-}’.\mathrm{f}_{\mathrm{d}}’$‘
:
. [DHVW] M $G$ . $M/G$
canonical bundle $M/G$ crepant resolu tion $M/G$ .




. $G$ $SL(3_{l}.\mathbb{C})$ . $X=\mathbb{C}^{3}/G$ X crepant
resolution X . $\iota_{o\text{ _{}-}}^{-}\tilde{\mathrm{v}}$ $G$ – .
.
. 2 – 3
. $X$









$N$ : $M:=\mathrm{H}\mathrm{o}\mathrm{m}(l\mathrm{v}, \mathbb{Z})$ :
$N_{\mathrm{R}}\supset\sigma$ : cone $\text{ }\mathrm{d}\mathrm{i}\mathrm{l}\mathrm{n}\mathrm{p}\wedge^{/\backslash ^{\gamma}}\mathbb{R}=7\mathit{1}$
$\mathit{1}\mathrm{W}_{\mathrm{R}}\supset\check{\sigma}$ : dual cone $=\{\xi\in \mathit{1}\mathrm{t}/I_{\mathrm{P}_{\backslash }}|\langle\xi, x\rangle\leq 0_{J}.\forall x\in\sigma\}$
$A_{\sigma}=\mathbb{C}[\check{\sigma}\cap \mathit{1}\mathrm{t}/I]$ $\wedge \mathrm{Y}_{\sigma}:=\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{c}A}}\sigma$ .
. \Sigma (fan) $\wedge^{/\mathrm{V}_{\mathbb{R}}}$ cone 3
.
(a) \Sigma cone .
(b) \tau \Sigma cone \mbox{\boldmath $\sigma$} (face) $\tau$ \Sigma colle .
(c) $\sigma$ \mbox{\boldmath $\sigma$}’ $\Sigma$ cone \mbox{\boldmath $\sigma$}\cap \mbox{\boldmath $\sigma$}’ $\sigma$ \mbox{\boldmath $\sigma$}’ .
. \Sigma $-\mathrm{t}_{arrow}^{\vee}\nabla$ \Sigma
.
.
(1) $f$ : $x_{\Sigma’}arrow \mathrm{s}\mathrm{x}_{\underline{\nabla}}$ ( ) $-\backslash ^{\tau}---\mathrm{c}$. cone \mbox{\boldmath $\sigma$}
. $n=2_{:}.3$ crepant resolution .
(2) .




(1) Abelian ( ) :S7 [M1] $\text{ }89$ [R1]
crepant resolution
.
$g\in G$ $g^{r}=1$ 1 $r\text{ }\vee^{\wedge}\sim$ $\backslash (/=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(^{\wedge}\vee- a .\vee-\wedge b,\cdot\sim\vee^{-C})$
. $\frac{1}{r}.(a.b.C)$






$\sigma=\{\sum_{i=1}^{3}xiei\in \mathbb{R}^{\mathit{3}}.\cdot,$ $x_{i}\geq 0_{:}.\forall i\}$
$X_{\sigma}=\mathrm{S}_{\mathrm{P}^{\mathrm{e}\mathrm{c}}}\mathbb{C}[\check{\sigma}\cap M]$ $X=\mathbb{C}^{3}/G$ – .
crepant resolution
$\triangle:=\{\sum_{i=1}^{3}$ $xiei\in \mathbb{R}^{3},$ $\sum_{i=1}^{3}X_{i}=1\}$
.
(2) ’92 $[\mathrm{B}\mathrm{M}]_{\text{ }}’ 93[\mathrm{M}2]_{\text{ }}’ 93$ [R2]
,92 Bertin $\backslash$ Markushevich blow $\iota\iota \mathrm{p}$
. ’93 Markushevich 168
Roan 60 . $SL(.3_{:^{\mathbb{C})}}$
.


















$SL(3., \mathbb{C})$ crepant resolution
.
?. crepant resolution $.\chi(\tilde{X})$ $G$ –
?
\S 3. $\cdot$ $‘ \mathrm{M}\mathrm{c}\mathrm{K}\mathrm{A}\mathrm{Y}$ :
$\circ$
3.1 2 $\mathrm{M}\mathrm{c}\mathrm{K}\mathrm{a}\mathrm{y}$ .
$\mathrm{M}\mathrm{c}\mathrm{K}\mathrm{a}\mathrm{y}$ $G$ $\mathbb{C}^{2}/G$
. ( $G$ $SL(2.\mathbb{C})$, )
(1)















. $(- 1)$ -C ( )
.
2 Gorenstein $\mathrm{c}\mathrm{r}\mathrm{e}_{\mathrm{P}^{X1\mathrm{t}}}$’ resolution
– .
3.2 “ $\mathrm{M}\mathrm{c}\mathrm{K}\mathrm{a}\mathrm{y}$ ”.
1 r $\epsilon=e_{\vee}\mathrm{x}_{\mathrm{P}}(\frac{2\pi i}{r})$ .
. $G$ $SL(n, \mathbb{C})$ g $SL(n, \mathbb{C}.)$
$g\sim \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\sim\vee\wedge a1, \cdots,\hat{\circ})a_{n}$ .





age(id) $=0$ . $0\leq \mathrm{a}\mathrm{g}\mathrm{e}(g)<n$ age$(g)$ . $g$ $h$
$G$ age .
3.1. [IR] $X=\mathbb{C}^{n}/G$ . $X$ X’ $a_{\mathrm{o}}\sigma\cdot e(g)=1$





3.2. Crepant resolution X $\mathrm{a}_{\mathrm{o}}^{q}e(g)=1$ 1
1 .
3 crepant resohtion $f$ : X\rightarrow X
.
3.3. (3 $/\prime Mc\mathrm{A}’\mathrm{a}\mathrm{y}$ $\prime\prime$ )
$age=\mathit{0}rightarrow H^{0}(\lrcorner\tilde{\mathrm{Y}}.\mathbb{Q}’)$ .
$age=lrightarrow H^{2}(\lrcorner\tilde{\mathrm{Y}}, \mathbb{Q})rightarrow z\tilde{\mathrm{Y}}$ ,





D4 $G$ 2 $A,$ $B$ .
.
$\sim.\cdot$ . $A=,$$B=$ .
$i=\sqrt{-1}$ .
(1) $G$ 3 :
$\langle A\rangle,$ $(B\rangle,$ $\langle AB\rangle$ .





$\langle A\rangle$ : $\mathrm{O}-\mathrm{O}-\mathrm{O}$
$B$ $B^{2}$ $B^{3}$

















$A_{i}= \frac{1}{r_{i}}$ ( $a_{i:}f_{J}i$ .ci) . $a_{i}+b_{i}+c_{i}=7^{\cdot}i$
$A_{i}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(_{\hat{\mathrm{C}}^{a_{i}.b_{i.\wedge}}},\overline{\circ}.,’\vee c_{i})$ \epsilon 1 ri
. $H\triangleleft G$ .
trihedral singularity
[I1,2] .
$H= \langle\frac{1}{3}(0,1,2), \frac{1}{\mathrm{a}}(1.2,0\ovalbox{\tt\small REJECT}), \frac{1}{3}(2,0_{;}1)\rangle$ . $G=$
$\langle\frac{1}{3}(0,1,2), T\rangle$ 27 .
$G$ age 2 -.13(2, 2, 2) 25 age 1 .




$. \frac{1}{3}(a, lj, c).\sim\frac{1}{3}(l_{J_{t}c,a}.)$ , $\forall \mathit{0}_{\text{ }},.l),$ $c\in\{0,1_{:^{2\}}}$ ,
$T\sim.(a, b, c)T\overline{3}\perp$ , & $T^{2}\sim.(a, b, C)\overline{3}\perp\tau^{2}$ $\forall a\neq b$ .
crepant resolution $\tilde{X}arrow X=\mathbb{C}’/G$ age$=1$
1 $\Phi 1\mathrm{x}_{\backslash };r_{\backslash }\llcorner \text{ }\backslash \text{ }\mathrm{A}\mathrm{a}\text{ }$ :
$\frac{1}{3}(0,1.\mathit{2})\text{ }$ . $\frac{1}{3}(0,2.1)\text{ }.\frac{1}{3}(1_{J}.1.1’)’$.
$T,$ $\frac{1}{3}(1.1,1)T,$ $\frac{1}{3}(2,2_{l}.2)T$ ,
$T^{2}$ . $\frac{1}{3}(1.1.1\prime\prime)\tau^{2},$ $\frac{1}{3}(\mathit{2},2,2)T^{2}$ .
$H^{2}(\tilde{X}_{!}.\mathbb{Q})$
$h^{2}(_{-}\chi^{\tilde{-}}.\mathbb{Q}\ovalbox{\tt\small REJECT})=9$. – 33
$H^{4}(\tilde{X}, \mathbb{Q})$ F2 $= \{\frac{1}{3}(2,2,2)\}$ . Poincar\’e $H_{c}^{2}(ti\iota dex.\mathbb{Q}\ovalbox{\tt\small REJECT})$
$\text{ }\Gamma_{1}^{(0\rangle}=\{\frac{1}{3}(1,1.\cdot, 1)\}$ . )$.(arrow\tilde{\mathrm{Y}})$
$\chi(\tilde{X})=h^{02}(\lrcorner\tilde{\mathrm{Y}}.\mathbb{Q}\text{ })\cdot+h(\wedge\tilde{\mathrm{Y}}, \mathbb{Q})+h4(-\tilde{\mathrm{v}}.\prime \mathbb{Q})=1+9+1=11$
$=\#$ { $\mathrm{c}\mathrm{o}\mathrm{l}\mathrm{l}\mathrm{j}\mathrm{u}\mathrm{g}\mathrm{a}\mathrm{C}\backslash .’$’class in $G$ }.
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